Background and Aims: The United States spends more money per person on health care than any other country in the world. Patients with cirrhosis are at an increased risk of health-care utilization. The aim of this study is to evaluate differences in health-care utilization based on the region of treatment during the inpatient management of patients with cirrhosis. Method: A retrospective database analysis using the Nationwide Inpatient Sample was performed, including adult patients with a primary diagnosis of cirrhosis determined by ICD-9 codes. Univariate and multivariate analyses were performed to analyze liver decompensation, mortality, length of stay, and total charges in different regions across the United States. Results: A total of 75 280 patients with cirrhosis who received treatment in nine different regions across the United States were included. Rates of liver decompensation were significantly decreased in the Pacific region compared to the New England region (OR: 0.69, 95% CI: 0.51-0.94). Length of stay was significantly different between regions; however, the means only varied by half a day and were of minimal clinical significance. Inpatient mortality rates were not significantly different between regions. Total charges for inpatient management between regions were significantly different, with the Pacific region having the highest total hospital charges with a mean of $82 731. Conclusions: Health-care utilization during the inpatient management of cirrhosis varies based on the region. The charges for treatment were the highest in the West despite no impact on mortality, minimal improvement in length of stay, and fewer features of decompensation on admission.
Introduction
The 2015 Commonwealth Fund report highlighted the cost of health care across 13 of the highest income countries, including the United States. The United States spent significantly more money on health care than any other country included in the study, with 17% of the country's gross domestic product spent on health care. This is approximately 50% more than any other country included in the report. Unfortunately, increased spending did not correlate to improved care and life expectancy. Life expectancy in the United States is 78 years of age, which is significantly lower than other countries included in this study, all of which had a life expectancy greater than 80 years of age. 1, 2 Cirrhosis is a chronic liver disease marked by the presence of fibrosis in the liver. Approximately 600 000 patients in the United States are affected, and this number continues to increase yearly. 3, 4 Given the severity of illness and the complications associated with this disease, patients require frequent office visits, hospital admissions, and have high readmission rates despite interventions to improve the management of cirrhosis. 5 Patients with cirrhosis account for a large economic burden in the United States, with greater than $2.5 billion spent annually on their care and the cost of each readmission averaging $28 000. 6, 7 Given the high economic burden, it is crucial and timely to evaluate physicians' ability to perform high-value, costeffective care in different regions in the United States. Currently, there is no nationwide analysis that evaluates the cost differences for the inpatient management of cirrhosis based on the region where the patient receives care. The aim of this study is to use the Nationwide Inpatient Sample (NIS) to evaluate differences in health-care utilization during the inpatient management of cirrhosis between different regions across the United States. We hypothesize that certain regions will have increased health-care expenditures during the inpatient management of cirrhosis with minimal to no improvement in mortality or length of stay.
Methods
Data source: A retrospective analysis was performed utilizing the NIS during the calendar year of 2013. The NIS is part of the Healthcare Cost and Utilization Project (HCUP) and is one of the largest publically available databases, consisting of information from over 7 million hospital discharges annually across the United States. 8 This database contains over 100 clinical and hospital variables. It utilizes the unit of observation as an admission, not the patient; therefore, if a patient was readmitted in the year, they would be included more than once. This database does not allow limiting data to only include a patient once. The information is deidentified in order to protect the privacy of the patients, the physician involved in care, and the hospital where care was received; therefore, this study is exempt from review from The Ohio State University Institutional Review Board (IRB).
Study sample: Patients with a primary diagnosis of cirrhosis determined by the International Classification of Disease code (ICD-9) of 571.2, 571.5, or 571.6 were included in this study. Patients were excluded if they were under the age of 18 years.
Outcomes of interest: We evaluated differences in hospital outcomes based on the geographic region in which patients with cirrhosis received care. Geographic regions included New England, Middle Atlantic, East North Central, West North Central, South Atlantic, East South Central, West South Central, Mountain, and Pacific. Our primary outcomes were inpatient mortality, length of stay, total adjusted charges, and features of liver decompensation, including ascites, hepatic encephalopathy, hepatocellular carcinoma, spontaneous bacterial peritonitis, edema, hepatorenal syndrome, varices, and portal hypertension.
Covariates: Other variables examined included age; gender; race; income bracket based on zip code; hospital size and type; primary insurance pay; etiology of cirrhosis; and treatment for hepatocellular carcinoma, including liver transplantation, liver resection, ablation, transarterial chemoembolization (TACE), and noninvasive, which was defined as the lack of coding of one of the previous procedures. If patients underwent more than one procedure, they were listed under the most invasive procedure. The presence of comorbidities was also evaluated using the Elixhauser comorbidity scale, which was modified to exclude liver disease and metastatic disease. 9 Statistical analysis: Differences in each of the factors of interest between regions were evaluated with χ 2 and t-tests, as appropriate. Multivariate logistic and linear regression models were fit for specific outcomes, including liver decompensation, mortality, length of stay, and total charge. All patient demographics, hospital characteristics, causes of cirrhosis, features of liver decompensation, and treatment were included in each of the models. The models for mortality, length of stay, and total charge were additionally adjusted for features of liver decompensation. All analyses were performed using weighted data and appropriate survey procedures to produce national estimates. Data were analyzed using SAS software (version 9.4, SAS Institute Inc., Cary, NC, USA).
Results
Demographics: A total of 75 280 admissions of patients with cirrhosis were included in this study. The South Atlantic region had the largest number with 15 855(21%) admissions, followed by Pacific (n = 11 020, 15%), West South Central (n = 10 690, 14%), East North Central (n = 10 335, 14%), Middle Atlantic (n = 10 035, 13%), East South Central (n = 5620, 7%), Mountain (n = 5125, 7%), West North Central (n = 3385, 4%), and New England region (n = 3215, 4%) ( Table 1) .
Features of liver decompensation: The majority of patients (90%) had at least one feature of liver decompensation, with ascites being the most common complication. The presence of at least one feature of decompensation was significant between regions, with the New England region having the highest percentage (P value 0.002 (Table 1) . On multivariate analysis, patients who received care in the East North Central regions were less likely to present with a feature of liver decompensation compared to New England patients (odds ratio [OR]: 0.69, 95% confidence interval [CI]: 0.40, 0.79). There were no significant differences between other regions ( Table 2) .
Length of stay: Length of stay was significantly different between the regions (P value 0.037), with West South Central having the shortest length of stay (5.4 days) and Middle Atlantic having the longest length of stay (6.4 days) ( Table 1) . After adjusting for confounders, length of stay remained significantly different between regions with the East North Central region having the shortest length of stay compared to New England. However, this difference is minimal and is likely of no clinical significance (−0.51 days, −0.97, −0.05). There was no statistically significant difference in length of stay between the other regions ( Table 2) .
Inpatient mortality: Inpatient mortality during admission ranged from 4.43% in the West North Central region to 6.08% in the Middle Atlantic Region. However, inpatient mortality was not significantly different between regions on the univariate (P value 0.65) or multivariate analysis (P value 0.34) ( Tables 1  and 2) .
Charge: The total charge for each admission was significantly different between regions (P value < 0.001). Average charge per admission was the highest in the Pacific region at $82 731 and was the lowest in the New England region at $41 662 ( 
Discussion
Despite recent emphasis to perform high-value, cost-conscious care, previous studies have proven that health-care expenditures in the United States are significantly higher than in other developed countries despite no improvement in life expectancy. This is the first nationwide study to recognize differences in hospital outcomes based on the region in the United States where treatment was received during the inpatient management of cirrhosis. Patients who received care in the Pacific region had a higher total charge of admission despite no improvement in inpatient mortality or length of stay. Patients in this region presented with fewer features of decompensated cirrhosis then other regions; however, this was not statistically significant. These geographical differences in high-value, cost-conscious care is likely influenced by multiple factors and ultimately has an effect on patient ability to access and afford future care. Multiple regions in the United States have increased charge for care compared to New England, with the highest cost in patients with cirrhosis who receive care in the Pacific region. This trend has been noted in previous cost analysis studies in multiple aspects of medical care. Cost of surgery, specifically in limb amputation in diabetes patients; the cost of imaging with MRI; and the overall cost of care in the Medicaid population has been noted to be higher in California, which is part of the Pacific region in this study. [10] [11] [12] [13] Increased cost of care is likely influenced by the price inflation in the region, income of patients, availability of care and specialty resources, and many other factors. 11, 14 The cost of increased medical services in a region is complex and is affected by many variables outside of the hospital, patient, or state factors according to recent studies. 11 Despite the Pacific region having higher charges during the inpatient management of cirrhosis, there was no benefit in inpatient mortality or length of stay. Inflation in the charge for services would increase total charges compared to other regions without benefiting length of stay or inpatient mortality. Patients may also be undergoing routine outpatient testing and screening during their inpatient stay, which would unnecessarily increase the charge for hospital admissions with no improvement in inpatient mortality and could unnecessarily increase hospital length of stay. 15 High-value, costeffective care has been proven to minimize costs and improve outcomes; however, if excessive tests or procedures are completed, the cost of care would be increased with no improvement in mortality or length of stay, which is demonstrated in this study. 16 Inability of physicians to perform high-value, costeffective care can have a profound effect on patients in the United States. Patients who are subject to a higher cost of care could suffer from increased economic hardships given that their income is being spent on health care instead of other necessities. 17 Patients are likely to refuse medical care if the cost is too high, which would lead to increased disease severity, complications, and earlier-than-anticipated mortality. 18 Given the effect of health-care cost on patients and society, interventions to promote high-value, cost-conscious care have been instituted in the United States, such as the Centers for Medicare and Medicaid nonpayment policy for health care-acquired conditions. 19 The future of our medical systems is that physician reimbursement will be directly linked to quality physician performance in performing high-value, cost-effective care. 20, 21 There are multiple limitations in this study. First, the data were collected through the NIS where information can only be obtained from ICD-9 coding. These codes could not be verified by medical charts given privacy issues; however, they have been verified in other studies. 22 This database also does not include laboratory data; therefore, other important information, including Childs Pugh Score and MELD score, could not be calculated. In addition, although this is a nationwide study that was conducted through the NIS, some states do not report hospital statistics to the NIS and therefore would not have been included. In addition, other factors that could affect hospital outcomes and cost, such as scheduled outpatient follow up, intensity of outpatient care, procedures during admission, if patient was cared for by a hepatologist or hospitalist, if the patient was on the transplant waiting list, disposition after discharge, and if patients with chronic hepatitis C received antiviral therapy, are not evaluated in this study. Despite its limitations, this study has multiple strengths, the primary of which is a large patient sample with a diverse population across the United States. This is the first nationwide study that evaluated differences in high-value, cost-effective care during the inpatient management of patients with cirrhosis in the United States. This study shows that the Pacific region of the United States, including the states of Washington, Oregon, California, and Alaska, averages a higher charge per admission compared to other regions in the United States. However, the increased cost of services does not correlate with decreased mortality rates or improved length of stay. Further research should be completed to determine interventions that promote high-value, cost-effective care in order to improve patient outcomes, decrease economic burden on the United States, and minimize unnecessary utilization of healthcare dollars in patients with cirrhosis.
